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1
SHEET-METAL TURBINE HOUSING

TECHNICAL FIELD

The present invention relates to a sheet-metal turbine
housing used for an exhaust turbocharger configured to be
driven by exhaust gas of an engine to generate a boost
pressure. It especially relates to a (containment) technique to

prevent scatter of fragments 1n response to burst of a turbine
rotor.

BACKGROUND ART

Conventional turbine housings for turbochargers are nor-
mally produced by casting, and thus designed taking account
of a flow of liquud metal, which leads to an increase 1n the
thickness of the entire housing and to a high heat capacity.

Thus, when an engine 1s started, the heat quantity of gas
flowing through a turbine 1s absorbed by a turbine housing
and the temperature of the gas decreases, which negatively
aflects a temperature increase of a medium at the down-
stream of the turbine. Accordingly, 1n recent years, sheet-
metal turbine housings made of plate have been increasingly
brought into use to reduce heat capacity of turbine housings.

Using a sheet-metal turbine housing results 1n a reduced
thickness and thus 1n reduced heat capacity, and 1n addition,
provides a smoother surface, which makes it possible to
reduce Iriction loss and flow loss of exhaust gas, as com-
pared to a casted turbine housing.

On the other hand, using sheet metal reduces strength of
a structural body. Thus, to secure containment performance
in response to burst of a rotor, for mstance, it 1s necessary to
take some measure, such as to increase the thickness of a
housing. However, increasing the thickness contradicts the
cllect to reduce the heat capacity.

Patent Document 1 (JP2012-211544A), Patent Document
2 (JP2006-161573A), and Patent Document 3

(JP4269184B), for example, disclose a technique related to
a sheet-metal turbine housing or a technique for ensuring
containment performance in response to burst of a rotor.

Patent Document 1 discloses a sheet-metal turbine hous-
ing including a protector disposed along a scroll direction on
an outer peripheral section of a scroll part and on an outer
side 1n a radial direction of a rotation shaft of a turbine rotor,
the protector being fixed to the scroll part.

Further, Patent Document 2 discloses a sheet-metal tur-
bine housing of a double-tube structure, including a scroll
part forming a scroll-shaped exhaust-gas channel and a
cover part covering the scroll part via a predetermined
adiabatic space.

Still further, Patent Document 3 discloses a double-shell
shaped turbine housing including a housing of a scroll shape
formed of sheet metal and an exterior shell surrounding the
housing via a gap.

CITATION LIST

Patent Literature

Patent Document 1: JP2012-211544A
Patent Document 2: JP2006-161573A
Patent Document 3: JP4269184B

SUMMARY
Problems to be Solved

However, 1in Patent Document 1, the sheet-metal turbine
housing 1s reinforced by attaching the protector, which is a
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separate member, onto the outer side of the scroll part along
the scroll direction by welding, thus resulting in more man

hours required for attachment. Further, while Patent Docu-
ments 2 and 3 disclose providing a double-shell structure to
improve containment performance, a double structure and
an increased thickness may lead to a weight increase.

In view of this, an object of the present imnvention 1s to
provide a sheet-metal turbine housing reinforced by a read-
ily-manufacturable structure, the sheet-metal turbine hous-
ing also having a small thickness and improved containment
performance.

Solution to the Problems

The present invention was made to achieve the above
object, and a sheet-metal turbine housing comprises: a scroll
part forming an exhaust gas channel of a scroll shape 1 a
turbocharger for dniving a turbine with exhaust gas of an
engine, the scroll part comprising a sheet metal; and at least
one rib portion of a protrusion shape formed on an outer wall
surface of the scroll part at a radially outer side of an inlet
edge of a turbine blade along a circumierential direction of
the scroll part, the at least one rib portion protruding either
outward or inward, or both, and including a bend and
bend-back structure formed on the sheet metal forming the
scroll part.

According to the present invention, at least one rib portion
ol a protrusion shape protruding either outward or inward, or
both, 1s formed on the outer wall surtace of the scroll part at
the radially outer side of the inlet edge of the turbine blade
along the circumierential direction, which makes 1t possible
to reinforce the sheet-metal turbine housing without attach-
ing a separate member. As a result, it 1s possible to enhance
structure strength and improve containment performance
while maintaining a reduced heat capacity and avoiding a
welght increase due to an increased thickness.

Further, since the nib portion comprises the bend and
bend-back structure formed on the sheet metal forming the
scroll part, i1t 1s possible to produce the rib portion of a
protrusion shape by only bending the sheet metal (including
bending back). As a result, the manufacture process 1s
facilitated as compared to a structure with a separate mem-
ber attached by welding or the like, thus resulting in less
manufacture man hours.

Further, in an embodiment of the present invention, the
sheet-metal turbine housing further comprises: a shroud part
ol a turbine housing, the shroud part comprising sheet metal
and covering an outer peripheral edge of the turbine blade
via a gap; and at least one rib portion formed on an outer
wall surface of the shroud part.

Also with the shroud part of the turbine housing facing the
outer peripheral edge of the turbine blade with a gap, 1t 1s
possible to enhance structure strength and improve contain-
ment performance while maintaining a reduced heat capac-
ity without bringing about a weight increase due to an
increased thickness. In response to burst of a rotor, frag-
ments scatter 1n a turning-radius direction of rotation of the
turbine. Thus, providing the shroud part disposed in the
turning-radius direction with a reinforcement structure 1s
cllective 1 improving containment performance of the
sheet-metal turbine housing.

Further, in an embodiment of the present invention, a
reinforcement member 1s wrapped by the at least one rib
portion so as to be housed inside a bend and bend-back
portion forming the at least one rnb portion.

As described above, with the bend and bend-back portion
constituting the rib portion wrapped around a reinforcement
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member, such as a band and a wire, so as to house the
reinforcement member, the strength of the rib portion
improves even further.

Further, 1n an embodiment of the present invention, the at
least one rib portion comprises a plurality of rib portions
disposed 1n a plurality of rows 1n an axial direction of the
turbine on the outer wall surface of the scroll part or the
shroud part, the rib portions determining a position at which
a reinforcement member 1s to be wound around.

As described above, the rib portions are used as stoppers
for determining position, and the reinforcement member 1s
wound between the rib portions so that the reimnforcement
member, such as a band and a wire, can be disposed on a
certain position without being displaced, which makes 1t
possible to enhance strength at a certain position. Further,
since the original reinforcement by the rib portions and the
reinforcement by a reinforcement member, such as a wire
and a band, are combined, improved reinforcement can be
achieved.

Further, in an embodiment of the present imnvention, the
scroll part has a dual structure comprising an inner scroll
part and an outer scroll part, and the at least one rib portion
1s formed only on the outer scroll part.

Accordingly, the scroll part has a dual structure compris-
ing an inner scroll part and an outer scroll part, and the at
least one rib portion 1s formed only on the outer scroll part.
Thus, the wall surface of the exhaust-gas channel formed
inside the mnmer scroll part has no protrusion-shaped rib
portion. Thus, there 1s no flow-channel resistance, and an
ellect to reduce flow loss of exhaust gas 1s maintained, the

ellect being achieved by a smooth surface provided by using
sheet metal.

Further, 1t 1s possible to achieve reinforcement with the rib
portion on the outer scroll part without attaching a separate
member, which makes 1t possible to enhance structure
strength and improve containment performance while main-
taining a reduced heat capacity without bringing about a
weilght increase due to an increased thickness.

Further, 1n an embodiment of the present invention, the at
least one rib portion formed on the outer scroll part com-
prises a hook portion cut and raised from an outer wall
surface of the outer scroll part and bended back, and a wire
serving as a reinforcement member 1s wrapped and held
inside the hook portion.

If the 1mnner scroll part has a leak-proof structure, making
a cut in the outer scroll part raises no problem 1n terms of
sealing performance. Thus, the hook portion can be formed
to have the cut-and-raised portion and the bend-back portion
on the outer wall surface of the outer scroll part by making
a cut so that the wire, a reinforcement member, 1s wrapped
inside the hook portion, which makes it possible to form the
rib portion with a simplified structure and to reinforce the
outer scroll part.

Further, in an embodiment of the present imnvention, the
scroll part has a dual structure comprising an inner scroll
part and an outer scroll part, and the at least one rib portion
comprises rib portions formed 1n a protrusion shape on both
of the inner scroll part and the outer scroll part, the rnb
portion on the outer scroll part projecting inward only, or
both imnward and outward, and the rib portion on the inner
scroll part projecting outward only.

As described above, the scroll part has a dual structure
comprising an inner scroll part and an outer scroll part, and
the at least one rib portion comprises rib portions formed in
a protrusion shape on both of the mner scroll part and the
outer scroll part, the rib portion on the outer scroll part
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4

projecting mnward only, or both inward and outward, and the
rib portion on the mner scroll part projecting outward only.

In other words, with the rib structure disposed in a space
between the 1nner scroll part and the outer scroll part, the rib
portions can contract within this space to absorb impact
energy, which makes 1t possible to further enhance strength
and 1mprove containment performance.

Further, 1n an embodiment of the present invention, the
shroud part has a dual structure comprising an inner shroud
part and an outer shroud part, and the at least one rib portion
1s formed only on the outer shroud part.

Accordingly, the shroud part has a dual structure includ-
ing the inner shroud part and the outer shroud part, and the
at least one rib portion 1s formed only on the outer shroud
part. Thus, the wall surface of the exhaust-gas channel
formed by the mnner scroll part has no protrusion-shaped rib
portion. Thus, an eflect to reduce flow loss of exhaust gas 1s
maintained, the eflect being achieved by a smooth surface
provided by using sheet metal.

Advantageous Ellects

According to the present invention, 1t 1s possible to
provide a sheet-metal turbine housing that 1s readily manu-
facturable, and to enhance structure strength and improve
containment performance without bringing about a weight
increase due to an increased thickness.

BRIEF DESCRIPTION OF DRAWINGS

FIGS. 1A to 1C 1illustrate the first embodiment of the
present mvention. FIG. 1A 1s a partial cross-sectional view
of a sheet-metal turbine housing. FIG. 1B 1s a schematic
view of a rib portion of a scroll outer-peripheral part. FIG.
1C 1s a schematic view of a rib portion of a shroud part.

FIG. 2 1s a cross-sectional view specifically illustrating a
structure of the rib portion according to the first embodi-
ment.

FIG. 3 1s a cross-sectional view of a modified example of
the rib portion depicted m FIG. 2.

FIG. 4 1s a cross-sectional view of a modified example of
the rib portion depicted i FIG. 2.

FIG. 5 1s a cross-sectional view of a modified example of
the rib portion depicted i FIG. 2.

FIG. 6 1s an explanatory diagram schematically 1llustrat-
ing a rib portion of a scroll outer-peripheral part according
to the second embodiment.

FIG. 7 1s an explanatory diagram schematically 1llustrat-
ing a rib portion of a shroud part according to the second
embodiment.

FIGS. 8A to 8C illustrate the third embodiment. FIG. 8A
1s a partial cross-sectional view of a sheet-metal turbine
housing. FIGS. 8B to 8G are each a schematic view of a rib
portion of a scroll outer-peripheral part. FIG. 8H 1s a
schematic view of a rib portion of a scroll side-wall part.
FIG. 81 1s a schematic view of a rib portion of a shroud part.

FIG. 9 1s a cross-sectional view specifically 1llustrating a
structure of the rib portion according to the third embodi-
ment.

FIG. 10 1s a cross-sectional view ol a modified example
of the rib portion depicted 1n FIG. 9.

FIG. 11 1s a cross-sectional view of a modified example
of the rib portion depicted 1n FIG. 9.

FIG. 12 1s a cross-sectional view of a modified example
of the rib portion depicted 1n FIG. 9.

FIG. 13 1s a cross-sectional view of a modified example
of the rib portion depicted 1in FIG. 9.
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FIG. 14 1s a cross-sectional view of a modified example
of the rib portion depicted 1n FIG. 9.

FIG. 15 1s a cross-sectional view of a modified example
of the rb portion depicted 1in FIG. 9.

FIG. 16 1s a cross-sectional view of a modified example
of the rb portion depicted 1n FIG. 9.

FIG. 17A 1s a cross-sectional view of a modified example
of the nb portion depicted mn FIG. 9, and FIG. 17B 1s a
perspective explanatory diagram.

FIG. 18A 15 a schematic diagram of the rib portion formed
on an outer scroll part to reinforce the shroud portion in the
third embodiment, and FIG. 18B 1s a schematic view of FIG.
18A as seen 1n the direction of arrow Z.

FIGS. 19A and 19B are schematic diagrams for explain-
ing the direction 1n which the rib portions are arranged.

DETAILED DESCRIPTION

Embodiments of the present invention will now be
described 1n detall with reference to the accompanying
drawings. It 1s intended, however, that unless particularly
specified, dimensions, materials, shapes, relative positions
and the like of components described 1n the embodiments
shall be interpreted as 1llustrative only and not limitative of
the scope of the present invention.

First Embodiment

With reference to FIG. 1, a sheet-metal turbine housing
according to the first embodiment of the present invention
will now be described.

The turbine housing 1 1s to be incorporated nto an
exhaust turbocharger to be mounted to an engine, and a
turbine wheel 3 1s housed 1nside the turbine housing 1. The
turbine wheel 3 includes a hub part 5 and a plurality of
turbine blades 7 implanted on the outer peripheral surface of
the hub part 5. A turbine shait 9 1s coupled to the hub part
5. Further, the turbine shait 9 1s coupled to a compressor
wheel (not illustrated). The turbine wheel 3 1s configured to
rotate about a rotational center axis L.

The turbine housing 1 includes a scroll part (inner scroll
part) 11 housing the turbine wheel 3 and forming an exhaust
channel of a scroll shape for guiding exhaust gas to an inlet
edge 7a of the turbine blades 7 of the turbine wheel 3, and
a shroud part 13 covering an outer peripheral edge 75 of the
turbine blades 7 via a gap.

Further, an end of the scroll part 11 1s joined by welding
to a tlange part 17 of the turbine housing 15, the flange part
17 being coupled to a bearing housing (not illustrated)
housing a bearing which rotatably supports the turbine shaft
9, and the other end of the scroll part 11 1s formed 1ntegrally
up to the shroud part 13. Alternatively, the other end may be
butted to or overlapped with the shroud part 13 to be joined
by welding to the shroud part 13.

The scroll part 11 of a scroll shape includes the first scroll
part 11a on the side of the bearing housing 15 and the second
scroll part 115 on the side of the shroud. The first scroll part
11a and the second scroll part 115 are butted to each other,
or overlapped with each other, so as to be joined at a
matching part by welding S1 over the entire periphery in the
circumierential direction of the scroll part, the welding being
butt welding or overlap welding.

The first scroll part 11a and the second scroll part 115 are
formed of sheet-metal members of a thin plate shape and
shaped by pressing, the material of the sheet-metal members
being heat-resistant steel plate, for example.
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With regard to the turbine housing part 15 coupled to a
bearing housing (not depicted), the end of the flange part 17
1s jo1ned with the end of the first scroll part 11a by welding
S2, as described above. Further, to the end of the shroud part
13, an outlet tubular part 19 through which exhaust gas
having tlowed through the turbine wheel 3 1s discharged 1s
joined by welding S3.

Further, a plurality of rib portions (scroll rib portions) 21
of an outwardly-projecting protrusion shape i1s formed on an
outer wall surface of the scroll part 11, the outer wall surface
corresponding to an outer peripheral side of the inlet edge 7a
of the turbine blades 7, along the circumierential direction of
the scroll part 11 from the start to the end of the scroll shape.
In an arrangement example, the scroll nb portions 21 are
formed 1n three rows at regular intervals at the center 1n the
width direction of the scroll part 11, as illustrated 1n FIG. 1B.
The structure of the cross section will be described below
specifically.

Further, also on the shroud part 13, a plurality of nb
portions (shroud rib portions) 23 of an outwardly-projecting
protrusion shape 1s similarly formed, along the circumier-
ential direction of the shroud part 13 from the start to the end
of the scroll shape, for instance 1n two rows in the circum-
ferential direction, as illustrated in FIG. 1C.

Further, whereas the scroll rib portions 21 1 FIG. 19A
extend 1n the circumierential direction of the scroll part 11,
additional scroll rib portions 21 may be formed so as to
extend 1n a turbine axial direction orthogonal to the circum-
terential direction, thereby forming a grnid pattern, as 1llus-
trated 1n FIG. 19B.

The cross-sectional shapes of the scroll rib portions 21
and the shroud rib portions 23 are formed as specifically
illustrated 1n FIGS. 2 to S.

In FIG. 2, a sheet-metal member forming the scroll part 11
includes a bend portion P1 formed by pressing and a
bend-back portion P2 formed by bending, so that the rib
portions (scroll rib portions, shroud rib portions) 21, 23
project 1n a protrusion shape. Accordingly, the sheet metal 1s
overlapped 1n a U-shape to form a rib portion.

In FIG. 3, the nb portions 25, 27 have a shape such that
the rib portions 21, 23 formed 1n FIG. 2 are further bended
in the direction of arrow “a” to overlap with the outer wall
surface, and the overlapping part with the wall surface may
be welded.

In FIG. 4, the rib portions 29, 31 have a shape such that
the r1b portions 25, 27 formed 1n FIG. 3 are further bended
in the direction of arrow “b” to overlap with the outer wall

surface, and the overlapping part with the wall surface may
be welded.

It will be understood that the structure strength of the rib
portions 1s greater 1n FIG. 3 than in FIG. 2, and greater in
FIG. 4 than in FIG. 3, with an improved reinforcement
ellect.

Further, the rib portions 33, 35 in FIG. 5 are wrapped
around a wire W, a reinforcement member, so as to house the
wire W 1nside the bend-back portion P2 constituting the rib
portions 29, 31 illustrated in FIG. 4. The reinforcement
member 1s not limited to the wire W, and may be a band, for
instance.

As described above, with the bend-back portion P2 con-
stituting the rib portion 21 or the like wrapped around a
reinforcement member, such as a band and the wire W, so as
to house the reinforcement member, the strength of the rib
portion 1mproves even lurther.

According to the first embodiment, the plurality of nb
portions 21 of an outwardly-projecting protrusion shape 1s
formed on the outer wall surface of the scroll part 11, the
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outer wall surface corresponding to the inlet edge 7a of the
turbine blades 7 of the turbine wheel 3, along the circum-
terential direction of the scroll part 11. Thus, 1t 1s possible to
reinforce the sheet-metal turbine housing without attaching
a separate member, which does not increase the thickness of
the sheet metal and thus does not lead to a weight increase.
As a result, 1t 1s possible to enhance structure strength and
improve contamnment performance while maintaining a
reduced heat capacity.

Further, with the plurality of rib portions 21 formed on the
outer wall surface of the scroll part 11, the outer wall surface
corresponding to the 1nlet edge 7a of the turbine blades 7, 1t
1s possible to effectively achieve reinforcement 1n a direction
in which fragments of the turbine blades scatter 1in response
to burst of the turbine rotor, without increasing the thickness
of the turbine housing.

Further, since the rib portions 21, 23 of a protrusion shape
can be produced by bending or bending back the sheet-metal
members themselves constituting the scroll part 11 and the
shroud part 13, 1t 1s possible to produce the rib portions 21,
23 by only bending the sheet-metal members. As a result, the
manufacture process 1s facilitated as compared to a structure
with a separate member attached by welding or the like, thus
resulting 1n less manufacture man hours.

Second Embodiment

Next, the second embodiment will be described with
reference to FIGS. 6 and 7.

In the second embodiment, the scroll rib portions 21
according to the first embodiment are disposed on the outer
wall surface of the scroll part 11, or the shroud rib portions
23 are disposed on the outer wall surface of the shroud part
13, the scroll rib portions 21 and the shroud rib portions 23
being arranged 1n a plurality of rows 1n the axial direction of
the turbine, so that the rib portions 21, 23 function as
stoppers for determining the position of the reinforcement
member to be wound around.

The rib portions 21, 23 are formed at intervals suitable for
stoppers. In other words, the intervals are designed in
accordance with the diameter of the wire W, the width of the
band, or the number of windings, for instance, as illustrated
in FIGS. 6 and 7. Further, the number of the rib portions 21,
23 may be set as needed.

As described above, the rb portions 21, 23 are used as
stoppers for determining the position of the wire W or the
band, and the reinforcement members 1s wound between the
rib portions so that the reinforcement members can be
disposed on a certain position without being displaced,
which makes it possible to enhance strength at a certain
position. Further, the reinforcement function intrinsically
possessed by the rib portions 21, 23 and the reinforcement
function provided by the wound-around reinforcement
member, which 1s the wire W or band, are combined to
achieve further reinforcement of the sheet-metal housing 1.

It should be noted that the wire W or the band may be
wound around either one of, or both of, the outer peripheral
wall surface of the scroll part 11 and the outer wall surface

of the shroud part 13.

Third Embodiment

Next, with reference to FIGS. 8 to 18, the third embodi-

ment will now be described.
In the third embodiment, the scroll part includes an inner
scroll part 11 and an outer scroll part 41.
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The mner scroll part 11 1s the single scroll part described
with reference to the first embodiment, and the outer scroll
part 41 1s formed outside the iner scroll part 11, thereby
forming a dual scroll-part structure.

The inner scroll part 11 illustrated 1in FIG. 8 A has the same
configuration as that of the first embodiment and thus not
described again.

The outer scroll part 41 1s formed outside the inner scroll
part 11 and 1n a shape that covers the inner scroll part 11
along the shape of the mnner scroll part 11 via a space
chamber 44.

The outer scroll part 41 has an end welded to the flange
part 17 of the turbine housing 15 and the other end welded
on the outer wall surface of the shroud part 13.

Further, the outer scroll part 41 may be formed as a single
piece, or may be divided into the first scroll part 41a and the
second scroll part 415, the two members being butted or
overlapped with each other to be joined by welding, simi-
larly to the inner scroll part 11.

Rib portions (inner-scroll rib portions) 43 and rib portions
(outer-scroll rib portions) 45 are disposed on the wall-
surface portions of the inner-scroll part 11 and the outer
scroll part 41, respectively, the wall surface portions being
disposed on the radially outer side of the turbine wheel 3,
along the circumierential direction of the scroll parts 11, 41

from the start to the end of the scroll. FIGS. 8B to 8G

illustrate the arrangement example of the rib portions.

In FIGS. 8B to 8D, the mner scroll part 11 does not have
a rib portion but has an mner circumierential surface of a
sheet-metal member, and only the outer scroll part 41 has rib
portions 45.

In FIG. 8B, r1ib portions 45a (outer rib portions) 45a and
rib portions (1inner rib portions) 455 are formed on the outer
side and the inner side of the plate-shaped member of the
outer scroll part 41, respectively.

With the rib portions 45a and the rib portions 455
respectively disposed on the outer side and the inner side of
the plate-shaped member of the outer scroll part 41, a
reinforcement eflect 1s additionally achieved by the rib
portions 45q and the rib portions 455 besides that of the dual

structure of the scroll part, which turther improves rein-
forcement 1n the radial direction, 1n which fragments of the
turbine wheel 3 scatter.

Further, in FIGS. 8C and 8D, the rnb portions 43a or the
rib portions 4356 are formed on one of the outer side or the
inner side of the plate-shaped member of the outer scroll part
41. Although the rb portions are formed on only one side
and thus the reinforcement performance 1s lower than that of
the structure illustrated in FIG. 8B with r1b portions formed
on both sides, the manufacture 1s facilitated.

FIGS. 8E to 8G correspond to a configuration 1n which
outer rib portions 43a are formed on the outer side of the
inner scroll part 11 1n addition to the configuration of FIGS.
8B to 8D.

As described above, with regard to the dual scroll struc-
ture including the nner scroll part 11 and the outer scroll
part 41, FIGS. 8B to 8D illustrate the rib portions 45a, 4556
formed only on the outer scroll part 41, while FIGS. 8E to
8G 1llustrate the rib portions 45a, 455, 43a formed on both
of the mnner scroll part 11 and the outer scroll part 41, the nib
portions formed on the mnner scroll part 11 protruding only
on the outer side.

Accordingly, the wall surface of the exhaust-gas channel
formed 1inside the inner scroll part 11 has no protrusion-
shaped rib portion. Thus, there 1s no flow-channel resistance,
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and an eflect to reduce tflow loss of exhaust gas 1s main-
tained, the eflect being achieved by a smooth surface pro-
vided by using sheet metal.

Further, 1n FIGS. 8E and 8F, the nb portions 45a, 43a are
disposed 1n a space between the inner scroll part 11 and the
outer scroll part 41. Thus, the nb portions can contract
within this space to absorb impact energy, which makes 1t
possible to enhance strength and improve containment per-
formance without increasing the thickness of the housing.

Next, the rib portions (side-wall rib portions) 51 formed
on the side wall portions of the inner scroll part 11 and the
outer scroll part 41 will be described.

As 1llustrated 1n FIG. 8H, a rib portion 51a 1s formed on
the inner scroll part 11 and rib portions 315 are formed on
the outer scroll part 41, inside the space chamber 44 between
the respective side walls of the inner scroll part 11 and the
outer scroll part 41 of the dual scroll structure.

The r1b portions 31a, 515 can contract within this space
chamber 44 to absorb impact energy, which makes 1t pos-
sible to enhance strength and improve containment perfor-
mance without increasing the thickness of the sheet-metal
housing 1.

Next, the rib portions of the shroud part 13 will be
described.

As 1llustrated 1n FIG. 81, the shroud part 13 1s defined as
an 1nner shroud part, and a section formed 1n an end region
ol the outer scroll part 41 1s defined as an outer shroud part
42.

A plurality of protrusion-shaped rib portions (shroud rib
portions) 23 1s formed on a position closer to the turbine
wheel 3 than a position where the outer shroud part 42 1s
welded to the upper surface of the mner shroud part 13 1s.
The shroud nib portions 23 are similar to those in the first
embodiment.

FIG. 18 illustrates another example of a reinforcement
structure of the shroud part 13. A nb portion (outer-shroud
rib portion) 55 1s disposed on the outer shroud part 42 and
formed in a U shape having a bended and bended-back
structure, the rib portion 55 projecting toward the exhaust-
gas-channel side of the inner scroll part 11 from the outer
shroud part 42.

Further, as illustrated mm FIG. 18, a plurality of dent
portions 57 1s formed at a plurality of positions on the outer
shroud part 42 1n the circumierential direction 1n which the
rib portion 55 1s formed, the dent portions 57 being dented
toward the inner scroll part 11 1n a direction of the rotational
center axis L from the outer shroud part 42. With the dent
portions 37 additionally provided, 1t 1s possible to improve
stiflness and enhance strength, as compared to a case where
only the rib portion 35 1s simply formed by bending the outer
shroud part 42.

Next, with reference to FIGS. 9 to 17, the cross-sectional
shape of the scroll rib portions 43 (43a), 45 (45a, 45b), the
side-wall rib portions 51, and the shroud rib portions 23
according to the third embodiment will be described spe-
cifically.

FIG. 9 illustrates rib portions projecting in a protrusion
shape, which are the rib portions 455 formed on the outer
scroll part 41 so as to include the bend portion P1 and the
bend-back portion P2 described above with reference to
FIG. 2 according to the first embodiment. In this example,
no rib portion 1s formed on the ner scroll part 11.

FI1G. 10 illustrates an example of the rib portions 45a, 455
projecting 1n a protrusion shape from both of the outer side
and the 1nner side, the r1ib portions being formed respectively
on the outer side and the inner side of the outer scroll part
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41, the rib portions 4354, 456 being formed by bending at the
bend portion P1 and the bend-back portion P2.

The rib portions 61 in FIG. 11 are formed by bending the
rib portions 456 1 FIG. 9 1n the direction of arrow “c”.

Similarly, the rib portions 63 1n FIG. 12 are formed by
bending the rib portions 45a, 456 1n FI1G. 10 1n the direction
of arrow “d”.

The rib portions 65, 67, 69, 71 respectively depicted 1n
FIGS. 13 to 16 have shapes corresponding to the rib portions
45b, 45a, 456, 61, 63 1 FIGS. 9 to 12, and formed by
wrapping the wire W, a reinforcement member, so as to
house the wire W 1nside the bend-back portion P2 of the rib
portion, similarly to the description of FIG. 5 corresponding
to the first embodiment. The reinforcement member 1s not
limited to the wire W, and may be a band or the like.

As described above, with the bend portion P1 and the
bend-back portion P2 constituting the rib portion wrapped
around a reinforcement member, such as a band or the wire
W, so as to house the reinforcement member, the strength of
the rib portion improves even further.

FIG. 17 illustrates a rib portion 73 formed on the outer
scroll part 41, the rib portion 73 including a hook portion 73
including a cut-and-raised portion Q1 and a bend-back
portion Q2 formed on the outer wall surface of the outer
peripheral side of the outer scroll part 41, the hook portion
73 wrapping the wire W, a reinforcement member, and
holding the wire W 1nside the hook portion 73.

If the mmer scroll part 11 has a leak-proof structure,
making a cut in the outer scroll part 41 raises no problem in
terms of sealing performance. Thus, the hook portion 73 can
be formed to have the cut-and-raised portion (Q1 and the
bend-back portion Q2 on the wall surface on the outer
peripheral side of the outer scroll part 41 by making a cut so
as to wrap the wire W, a reinforcement member, inside the
hook portion 73, which makes it possible to form the rib
portion 73 with a simplified structure and to reinforce the
outer scroll part 41.

INDUSTRIAL APPLICABILITY

According to the present invention, it 1s possible to
provide a sheet-metal turbine housing reinforced by a read-
ily-manufacturable structure, the sheet-metal turbine hous-
ing also having a small thickness and improved containment
performance. Thus, the present invention can be suitably
applied to a sheet-metal turbine housing for an exhaust
turbocharger.

DESCRIPTION OF REFERENCE NUMERAL

1 Turbine housing (sheet-metal turbine housing)

3 Turbine wheel (turbine)

5 Hub part

7 Turbine blade

7a Inlet edge

7b Outer peripheral edge

9 Turbine shaft

11 Scroll part (inner scroll part)

11a First scroll part

116 Second scroll part

13 Shroud part (inner shroud part)

15 Turbine housing

21, 25, 29, 33, 4, 45, 61, 63, 65, 67, 69, 71 scroll rnb portion
(rib portion)

23, 27, 31, 35 Shroud rib portion (r1b portion)

41 Outer scroll part

42 Outer shroud part
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43 Inner scroll rib portion (r1b portion)

45 Outer scroll rib portion (r1b portion)

45a Outer r1b portion

455 Inner rib portion

51 Side-wall b portion (rib portion) 5
55 Outer shroud r1b portion (rib portion)

73 Hook portion

W Wire (reinforcement member)

The invention claimed 1s: 10

1. A sheet-metal turbine housing, comprising:

a scroll part forming an exhaust gas channel of a scroll
shape 1 a turbocharger for driving a turbine with
exhaust gas ol an engine, the scroll part comprising
sheet metal; 15

at least one rb portion of a protrusion shape formed on an
outer wall surface of the scroll part at a radially outer
side of an inlet edge of a turbine blade along a circum-
ferential direction of the scroll part, the at least one b
portion protruding either outward or mmward, or both, 20
and including a bend and bend-back structure formed
on the sheet metal forming the scroll part;

a shroud part of a turbine housing, the shroud part
comprising sheet metal, covering an outer peripheral
edge of the turbine blade via a gap, and including at ;5
least one rib portion formed on an outer wall surface of
the shroud part.

2. The sheet-metal turbine housing according to claim 1,

turther comprising

a reinforcement member wrapped by the at least one rib 3¢
portion so as to be housed 1nside a bend and bend-back
portion forming the at least one rnb portion.

12

3. The sheet-metal turbine housing according to claim 1,
wherein the at least one rib portion comprises a plurality of
rib portions disposed 1n a plurality of rows 1 an axial
direction of the turbine on the outer wall surface of the scroll
part and on the outer wall surface of the shroud part, the rib
portions determining a position at which a reinforcement
member 1s to be wound around.

4. The sheet-metal turbine housing according to claim 1,

wherein the scroll part has a dual structure comprising an

inner scroll part and an outer scroll part, and the at least
one rib portion 1s formed only on the outer scroll part.
5. The sheet-metal turbine housing according to claim 4,
wherein the at least one rib portion formed on the outer
scroll part comprises a hook portion cut and raised from
an outer wall surface of the outer scroll part and bended
back, and a wire serving as a reinforcement member 1s
wrapped and held inside the hook portion.
6. The sheet-metal turbine housing according to claim 1,
wherein the scroll part has a dual structure comprising an
iner scroll part and an outer scroll part, and

wherein the at least one rib portion comprises rib portions
formed 1n a protrusion shape on both of the 1nner scroll
part and the outer scroll part, the rib portion on the outer
scroll part projecting inward only, or both inward and
outward, and the rib portion on the iner scroll part
projecting outward only.

7. The sheet-metal turbine housing according to claim 1,

wherein the shroud part has a dual structure comprising an

inner shroud part and an outer shroud part, and the at
least one rib portion 1s formed only on the outer shroud
part.
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